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A B S T R A C Y
A co mparis o n w as m ade betw een alandu se m apderiv ed fro m re m ote s ensingdata and an exis血 glandu se n ap, A
GIS(Ge ographicInfor m aLtio nSyste m)w asimple m e nt8dtD eValt1&t8thelandtu ¢cha nge of the Cami 1ingdistrict,LllZOLL
island, the PhillP Pin es. Defore s ta也onin the sttldy ar ea w as m o nitored. Soil/ V喝Ctation m abix m ethod w as usedto
cre atelanduse m apfro mM O S-1J M BSSR 血ta. Satel itedぬ take nd 血ngthedrys eas o n andthe raiⅡyse aso n,
r e spectiv ely,in th6 Study 打e a W ere tlS edto m ake the classi丘catio n m ore acct mte.
Following proc edures w eretak nforboths ate17iteim agestaken 血ingthedrys eas on and d血 ngth占rainyse as o nin
1990･ ･ PI X els of theim age W ere Classi丘edacc ordingto theirV CR(Vegetatio nCo verage Ratio)and S D I(SoilDryn ess
h dex)tlSing a m a山 王. ClassiBed im agesderiv ed fro mtw odifferentseas ons w 耶 the nlogicdlyr eliltedto e ach other to
gen erat ethe saLtellte･deriv ed hndI)se m ap. La ndtlS einfor n adon w as extr8Cted 丘om a n e xistingtopographic m a[p
published ill1 977. T heinfor m atio n w astheni叩 ut tO a GIS(Geographic h fo m也onSyste m)･
L andllSe m aps Oftw odiffere nttim es w erelogically ov erlai do nto e ach othem o e v aluatedthelandus e cha nge
happen ed d 血gthe period. Cle ardecreaseinforestam a, na m elydeforestatio n w as m o nit r6d･ For estare ainthe
C ami 血gdistrict w as abotlt457 血 2in 197 7, whereasitw asabout 246 kn2in 190･ Ithadshru nk by abotl4 8
perc ent. Spatialanalysis of th is ar ea sl10 W ed that45pc me ntof the ex-forestare atur ned intopaddy丑eld･
1. I N T ROI)tJCTIO N
Re c e ntdefo r estatio n oftropical for e stin As iaha s c o Ⅱ旭tObe on eofthe mostpr e ssl ng
en viro n m e ntalpr oble m s. T he m ajo r c a u s es of defor est血 o nin As ia ar e c o mⅡ蛤rCial 1oggl ng, Shi 鮎ng
cultiv atio n,tr an smigr atio n, a cqu 皿g Offuelw o ods,fore stfTlr e, agric ulturalde v elopn e nt,r e s o rt
developm e nt, mining andl汀ba niz atio n.
Defore statio nleads s u ch deterior atio n ofn aturalc o nditions asfollo w s(Mu ral, 1991):
Ru n offratioin c r e ases re s ultinginfla sh flo od.
W ate rle v elandvolu m e ofgrotnd w ate rdeclin e･
W ildanim als andspe cie sbe c o m ee 血 ct･
Soilis er oded o rdegr aded.
The clim ate nay cha ngetodry w eather co ndition;characterized byle ss r ain fall,higher
temperatu re and m o re e v apo r atio n･
L and u s e mapISQn eOfthe mo stimport皿tthe m a丘c ma:psbecauseitpr o videsthepr e s e ntstatus of
landu s eandpatte m ofits cha nge. Landu se changeis v e ryfa stin As ia･ Up
-to-datelandu se m apIS
required for m onitoringthe urba n and ru rale nviro nm e nt･ T his s whys atellite rem ote s e n singlS
widelyu s ed fo rland u s e^ and c ove r m applng.
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Eo wever, ct mzltdigitalclas si丘ca.tio ntechnique,fo r e x aI叩1e, m a xim um likeliho od m ethod has n ot
s ufacie nta c c ur a cyfor ope raho naltIti1iz atio n. Usingtw oindepe nde ntpar a meter sdedv ed 丘o mthe
inform atio n o nvegetatio n c o verage ands o皿dryn e ss c an re sdtin thehigher a cc ur a cyincla ssificatio n
of land u s eFatten s. Cross- 鑑 amin ation oftw odata setsfr o mdiffe re nts e a s o n s c anmis ethe
clas si五c虹io n a D CtEraCy.
2. STtJD¥ A RE A
To m onito rthetypic al defor est血 o nintheP hilippn e s, Cami 1ingdistrict w a s s ele ctedasthe study
area･ C紅 血 gdishictislo c atedat w e ste rn-centralpa rtof LtlZ O nisla nd. Iiis abo ut150 km
n o rthw est of Ma nilaCity. The sttldya re a c o v ers abo ut25 km east to w e st, 27 km llOrthto s o utha nd
e n c ompa s s es appr o xim ately675 kr n2･ The a r e aisl∝ atedat the e aster nfootof Zanbales m o untain s,
landus eis m aidy paddy丘eldandtropicalforest. Terrain c o n sists ofrelativelyflatal1uvialplain and
ste ep m o u ntain slopewi血ele v adons r a nging血o m20to1180m ete rs(Figt m 1).
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FigtF el･ T he studyarea(Cami血gdisthct, Lu zo nisland, theP hnippin e s).
3. DATA
3.1 Satenite d&h
Tw oM O S-1JM ES S Rdata伊ath-Ro w :29-98 W)thatc o v erthe w ester n- c e ntralpart of Lt 況Onisla nd
take nduringthedrys e as on(Febr u a ry1, 1990)and the rainys e as o n(Octobe r3l, 1990)w er e
utilizedto cr e ate thelandu s c 皿 aP･ T he s e s at6niteim age sincludethe studyarc a･
h orde rto minimiz ethe c触ts
■
ofs u n el v ation when c o mparingthedi(ta Obtain ed indiffere nt
s e as o ns
,
radio n ehic c orr e cBon w as appliedtothes eⅢ 山 一te mpor alim age sI EachCCTvalu einthe
im age w a sdividedbysizh , w here0isthe s un ele v血 on atthedate whe nthe s atellitedata w ere
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acquir ed･ T heim age s w e r ethen le o-c odedtoUT Mc o o rdin ate syste m. Ge o-B oding w a spe rfor m ed
using1:50,(X 氾scaletopogra･phic m apspublished byN A h n IA(N虹io nal Mapping& Res o urce
b for n ation Anthority) 甲igu r e2).
Figw e21 Satelhteim ages after s un-ele vatio n c orr e ctio n a ndle o
-c o
'
ding･
3.2 Existing m ap
As fo rthe e由tingm ap,topogra:phic m apata s cale of 1:50,000compileda ndpublished by
N A M RIA in1977w as utiliz ed.
4. A N A L YSIS AND D ISCtJS SIO N
4.1 La nd llS e Cla s s氾 c atio n pro c edu r e stIS ug s oil/v egetatio 払 m atrix m ethod
Usings oiuv egetatio n m atrix m ethod, pi㍊1s onthe s ateniteim age were clas sifieda ccordingtotheir
veget血 o n c o v e r age ndtotheir s oil drymess･ SoiVv egetatio n m atrix m ethodpr o c edur es ar edes cri bed
a sfollo w s.
4.1.1 Vegetatio nlnde x
To e valu Ete the v egetatio n c o v erageinfo rmatio n, K- Vegeta山)nh dex(K VT)w a sutniz ed･ K V Iis a
veget血 o ninde xba sed o nrefle cta n ce ofv egetationin n e arI Rw avele ngthaB Sho wns che matic anyin
Figu re3(Yo shida etal. 193). K VI isgiven by
K V I≡ Ba nd3 - (a x Band2＋ b) (1)
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wher e a a nd b批 COnSta ntS+ Her e ais obtain ed &o mthe slope, and b isthey-segm eLIt Of thele ast
squar e 血 e 血 thr o ughthedぬ pointsthatco n stitutethedescriptio n of baze s oilon the s c atterplotof
ba nd 2ver s u sba nd 4･ This r egr es sio nlineis c o n v e ntio alyc alled theSoil Line･ B and2and Band3
ar ethe CCT(computer c ompadbletape)values ofthepix elc o n c e m edatM O S-1瓜4E S S R ba nd 2
(Red:610-690n m)and band3(I R:800-1100n m), r espe ctiv ely･ UsingK VI, Vegetatio nCover
Rado(VC R)w asthen calcdatedfor e a chpixelto e stim atediePr OPO rdo n ofvegetatio n c ov e rageto
the areaofthepix elc o n c erned･ VC R isgi v e nby
V C R= K V I/K VIm ax (2)
wher eE VI,natisthe m a xirrlu m Valu e of E N Ir e c ordedintheim age of the study ar e a. V C Rofany
F状 elon the Soil Lineis eqtlalto0forthereisn o v egetatio n o nthe s epl Xels. Pix elsin theim age were
classi丘ed into5lev els a c c o rdingto
■
theirV C Rvaln e s丘o mhightolo w .
4.1.2 Vegetatio n Co v er Ratio
To e valu ate the s oildryn e ssinfor m atio n, Soil Drynessh de x(S D I)w a s utilized. S D I, r eferredto
asSoil h dex(SI)byFukuhar a etal･(1979),is s e n sitiv eto the s on b righhess, which depends o n s oil
m oisture血ds on orgahic natter c o nditio ns･ S DIisgiv enby
P4 - Band4
s D I≡ a rctan 高言面
‾
= 面 (3)
whe reP2a nd P4ar ethe x ぺ 0 0 rdin ate(Red)and they-c o o rdin ate(R)ofthepix el thathasthe
m a xim u m v egtatio n c ove rage, respectiv ely･ ThehighertheS D Ivalu e ofapl X el, thedrierthe s oilof
thepix elis･ Pixelsintheim age we rethe n agaln Cla s sifiedinto5 le v els a c c o rdingtotheirS DIvalu es
&o mhightolow .
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4.1.3 Soil/v egetation m atrix m ethod
Eachpix elw asdistribtlted ove r5×5 m a血 ofVC RandS D I, and theyw ereclas sified into8
cla ses a s sho wnin Table 1a c c ordingtotheirla ndco v e r c o ndit ohs(Figure4).
Table1I L andu se^ a nd c ov e r classific atio n clas ses usingV C RandSDI･
Cla ss nu mbe r Cla ss
1 Gro und w ate r
2 Drba r e s oil
3 W etbare･soil
4 Drys mal1vegetatio n
5 Wets m姐 v egetatio n
6 Dryhighv egetado n
7 W ethighveget血o n
8 For est
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Figu re4. Soil/v egetatio n m atrix a co rdingtoVC Ra nd SI)Ⅰ.
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4.1.4 Re- cla s sifi由tio n
Soil/vegetaBo n m a血 m ethod w as c 山王ied o uttoboth im age stake nduringthedrys ea s o n and the
ra nyseas o nthatresdted intw o s ets oflandu sehandc o v er clas si丘edim age s･ UsingG ISove rlay
fun ction,the s etw oim age s w ere c ro ss-e x aminedtoge n er ate are- cla ssiRedland us e m apln O rderto
m aketheland u s e clas si丘c血io n m orea c ctu ate▲ Cla ssi丘c atio n clas ses w e redtermin ed in orde rto
keepthe c o n siste n cy with the clas s e sderiv ed丘o mthe e xisting 皿 aPCrable2).
Table2. L andu s eclas sific atio n cla sses.
Clas s n血 r Cla ss
1 Wa触
2 Fishpond
3 Bar e s oil
4 Upla nd fhrmingAeld
5 Paddy
6 Fo rest
4･2 Extr a cting hnd tlS einfo - atio nfr o mthe e xisting m ap
La ndus einform atio n w as e xtra cted 加m an e xis血gtopographic m ap co mpileda ndpublished by
N A M R 払in1977･ In orderto m aintainthe co n site n cywith the s ateuite-derived la=Ldus e m ap,la nd
tlS einfom 血) n wasdigidzedwith the aidof GISs oftw ar e s othato v eday analysis c anbe c amiedout.
At thepsam e血 m , m ajorro ads a nd riv ersinthis ar e a we reals odigiiiz edto m ake thege ogr aphical
r egistr atio n e asier,
4･3 h nd llS e Cb nge a nalysis
Sate11ite-deriv edlandu s e map a nd thelad u se m apderiv ed&o mthe e xis血gm ap w er e lrEPutinto a
GIStope rfo- a n o v eday analysisin orde rtodete ctthela ndu s e cha ngehappe ned betwe e n1977and
190(刑gu re5). Withthehel, ofGIS, spatial distribtltio n ofland u s e cha=lge W a Sals odete cted.
Distin ctdefo restation was mmitor eddmingtheperiod. Co nsider able am ountof fo r estareadecr e a s ed
byn e a rlyh al f@igtm 6)1 0 f 4･6× 102 h 2 offor e sta re ain 1977
,
2･1 × 102km2tu n ed intopaddy
in19901 T his e xplains93･9per centof thetotallos sof fore sta re a(ngu re7).
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Figu r e5. Landuse m aps :Topographic m ap origin(1977)ands atenite-deriv ed(1990).
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5. C O N CIJtJSIO N
Defor estatio ninLtLZO nisland･the Phihppin es w a sm o nito red and e valu ated both nu m erical1y and
spatially wi th thehelpofs oiUvegetado n m atrix m ethoda nd G ISteclmiqu e･ Fr o m1977to1990, a
con sider able am o untofforestareatt - ed intopaddyinthe study area. Soi〟v egetatio nm atrix
m ethod, ala ndu s e clas si丘cado n m ethodn血gtheinfo rm atio n o n v egetatio nc o v e r age and o n s oil
drynes sis effe ctiv etoge n e rate ala ndtlSe m ap&o m satellitedata･ Usingtw o sits ofs atellitedata
a cquir edduringthedryseas o n andthe rainyse as o n, r espe ctiv ely, m ake sthe classific atio n a c c ura cy
higher.
A C KN O WL E DG MEN TS
Partofthis sttldyw a s m ade asthe c o oper ativ e w ork with Natio n alSpac eDe v elopm e ntAgency
(N ASD A)ofJapan･ The a utho rs ar egratefu ltoNA S DAfo rpr ovidingthe M O S-1/M E S S R data.
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